Endothelial modulation of contractile responses in arteries from hypertensive rats.
The endothelium plays an important role in the circulation by modulating contractile responses of vascular smooth muscle. We designed this study to investigate the alterations of endothelial modulation in hypertension. Rings of femoral arteries were prepared from Wistar-Kyoto rats (WKY) and spontaneously hypertensive rats (SHR), and changes in isometric tension were recorded. In rings with endothelium, norepinephrine (in either the presence or absence of yohimbine) evoked concentration-dependent contractions. Endothelium removal markedly enhanced the contraction; both the maximal response and sensitivity were increased, and these responses were less pronounced in SHR than WKY. In contrast to norepinephrine-induced contractions, the enhancement of prostaglandin F2 alpha-or serotonin-induced contractions after endothelium removal was small and comparable in WKY and SHR; sensitivity was increased, but the maximal response was not. N omega-Nitro-L-arginine methyl ester enhanced the contractions induced by these agonists in arteries with but not without endothelium and thereby abolished the enhancement of the contractions after endothelium removal. Thus, the endothelium plays an inhibitory role against contractions in rat femoral arteries by releasing nitric oxide, but the characteristics of the endothelial inhibition are not identical against various types of contractions. The negative endothelial modulation is more pronounced during alpha 1-adrenoceptor-mediated contractions than during contractions mediated by other receptors. The inhibitory role of the endothelium against alpha 1-adrenoceptor agonist-induced but not serotonin- or prostaglandin F2 alpha-induced contraction is impaired in hypertension.